INTRODUCTION

MATERIALS AND METHODS
Toxin production: C. oedematiens type A strain 140, given by National Institute of Health, Tokyo, was used. The culture medium (10 liters) consisted of 8 liters of papain-digested beef extract, 50 g of Na2HPO4, 1 g of KH2PO4 , 100 g of glucose, 2 g of MgSO4.7H2O, 10 ml of vitamin complex (Logan et al., 1945) , and 5 g of sodium thioglycolate. The medium was adjusted to pH 7 .0 and autoclaved for 20 min at 110 C. A lyophilized stack culture was inoculated and grown in 15 ml of the medium for 24 hr at 37 C, which was successively subcultured two more times. The third subculture was inoculated into the medium (30 ml per 2 liters), which was incubated for 3 days at 37 C . The culture was centrifuged and the supernatant was Zeits filtered .
Experimental animal: An inbred strain of white female mice (General purpose colony, Shizuoka) weighing about 18 g were used.
Determinations of biological activities: (1) Lethal and edematizing activities (LD50 and OED50). The specimen was diluted serially at 1 .4-fold to twofold intervals in 0.2% gelatin-0.0167 M phosphate buffered saline, pH 7.0. Each dilution was injected intramuscularly in 0.1-m1 doses on the thigh of each mouse. The mice were observed for death for 2 days and the skin of the surviving mice was removed. The LD50 and OED50, the amount of the toxin causing edema at the injection site in 50% of the mice, were calculated by the method of Reed and Muench (1938) . The standard errors of LD50 and OED50 were calculated according to Pizzi (1950) .
(2) Hemolytic activity (MHD). The specimen was diluted twofold serially in saline. The dilutions were each mixed with an equal quantity of a 0.5% horse erythrocyte suspension containing 0.06% L-cysteine. The mixtures were allowed to stand for 2 hr at 33 C then overnight in a refrigerator. The minimum amount of the specimen causing hemolysis was read.
(3) Lecithinase activity (egg yolk reaction, Lv/ 10). The toxin was determined for the Lv/ 10 dose by the method of Murata et al. (1965) ; the reaction mixture with egg yolk was incubated at 33 C.
(4) LE/500. The LE dose of the toxin was defined as the amount of toxin which, when mixed with one unit of antitoxin and injected intramuscularly into mice, causes edema at the injection site in 50% of mice. The specimen was diluted 1.25-fold serially in 0.2% gelatin-phosphate buffered saline , pH 7.0. Each dilution was mixed with an equal quantity of antitoxin of 0 .02 U/ml. The mixtures were allowed to stand for an hour at room temperature and injected in 0.2-m1 doses intramuscularly on the thigh of each mouse . In 2 days, the skin was removed and LE/500 of the toxin was calculated by the method of Reed and Muench (1938) .
Determination o f protein: Protein was determined with the Cu-Folin reagent (Lowry et al., 1951) .
Antitoxins:
(1) Standard antitoxin (ST-AT). C. oedematiens standard antitoxin (Lot C) given by National Institute of Health, Tokyo , was reconstituted to 20 International Units (U)/ml in glycerinated saline. IZUMI et al. Vol. 36 (2) Antitoxin to crude antigen (C-AT). Serum of a horse hyperimmunized with a crude antigen (crude toxin with and without added formalin) was diluted with glycerinated saline to 20 U/ml.
(3) Antitoxin to purified antigen (P-AT). Serum of a horse hyperimmunized with purified antigen (purified lethal toxin with and without added formalin) was diluted in glycerinated saline to 20 U/ml. Table II shows the activity and the recovery in each fraction. Fraction A recovered most lethal and edematizing activities, whereas the hemolytic activity in only 4% and no lecithinase activity. Fraction B recovered 75% of the lecithinase activity, but no lethal activity and little edematizing and hemolytic activities. Fraction C recovered most protein, but none of the activities. Fraction D recovered the hemolytic activity but no other activity. IZUMI et al. Vol. 36 
RESULTS
The Correlation o f the Lethal with Edematizing Activities
The correlation of the lethal with edematizing activities in crude , purified, heat-treated, and formalin-treated toxins is shown in Table IV . The ratio of LD50 to OED50 was about 1 LD50=10 OED50 in crude toxins (C-1 , C-2, C-3 and C-4) and in purified toxin (P-1) derived from C-1 . When C-3 was heated at 50 C for 15, 30, and 60 min, both activities decreased but the ratio was kept constant. When 0.1% of formalin was added to C-4 and the mixture kept at 33 C for 4 hr and 2 and 7 days, both activities decreased , but the relation was k ept constant except in 4 hr .
The Distinction between the Edematizing and Lecithinase Activities
Fraction B containing a high lecithinase activity showed a little edematizing activity. To differentiate the edematizing from the lecithinase activities , neutralization tests with C . oedematiens antitoxin were performed (Table V) . The same LE/250 values of fraction 53-B were obtained with C -AT and P-AT; nearly the same LE/500 values were also obtained with the two antitoxins . Th us, the edematizing activity contained by fraction 53 -B was neutralized to the same extents in terms of international units by C -AT and P-AT . The lecithinase activity in 0.004 ml of fraction 53-B was neutralized with 0 .1 U of C -AT , while that in 0.00063 ml was not with 0 .1 U of P'-AT. The minimum reacting dose of fraction 53-B was 0 .00063 ml without antitoxin. The fact that 
DISCUSSION
The present studies were undertaken to correlate the lethal with the edematizing activities that are regarded particularly important among various activities possessed by C. oedematiens toxin. No report has ever appeared correlating these two activities nor dealing with quantitation of the edematizing activity. We succeeded in quantitating the edematizing activity by im injection on the thigh of the mouse, which enabled us to scrutinize the relation between the edematizing and other activities.
Fraction A resolved by Sephadex G-100 gel filtration of the toxin ( Fig. 1 
